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Description 

This  invention  relates  to  a  semiconductor 
memory  device  in  which  the  stand-by 
mode/operative  mode  of  the  internal  circuit  of  a 
chip  is  controlled  by  two  kinds  of  chip  enable 
signals;  comprising:  first  chip  enable  input  means 
for  receiving  a  first  chip  enable  signal  for  specify- 
ing  the  operation  timing  of  a  memory  chip  and 
outputting  a  control  signal; 

and  second  chip  enable  input  means  supplied 
with  a  second  chip  enable  signal  and  with  said 
control  signal  for  selectively  specifying  the  stand- 
by/operative  mode  of  the  memory  chip,  for  receiv- 
ing  the  second  chip  enable  signal  and  outputting 
an  internal  chip  enable  signal  to  set  said  internal 
circuit  of  the  memory  chip  into  the  stand-by  mode. 

Such  a  memory  device  is  described  in  IEEE 
Journal  of  Solid-State  Circuits,  Vol.  20,  No.  5,  Oct. 
1985,  pp  941-950. 

Another  similar  memory  circuit  is  known  from 
EP-A-0  107  355. 

In  an  integrated  circuit  of  the  conventional  stat- 
ic  random  access  memory  (SRAM),  for  example, 
negative  logic  signal  CE1  and  positive  logic  signal 
CE2  for  selectively  specifying  a  stand-by 
mode/operative  mode  of  the  chip  are  used  as  a 
chip  enable  signal.  Signals  CE1  and  CE2  are  sup- 
plied  to  a  chip  enable  input  circuit  as  is  shown  in 
Fig.  1.  Signal  CE1  is  supplied  to  one  input  terminal 
of  NOR  gate  81  and  signal  CE2  is  inverted  by 
inverter  82  and  then  supplied  to  the  other  input 
terminal  of  NOR  gate  81  .  The  output  of  NOR  gate 
81  is  used  as  internal  chip  enable  signal  CEin. 

In  a  case  where  signal  CE2  is  set  at  a  low  level 
("L")  as  shown  in  Fig.  2,  signal  CEin  is  kept  at  a 
low  level  even  if  signal  CE1  becomes  active  (low 
level).  As  a  result,  the  internal  circuit  of  the  chip  is 
set  into  the  stand-by  mode  and  the  power  con- 
sumption  is  suppressed  to  a  minimum. 

In  contrast,  when  signal  CE2  becomes  active 
(high  level  "H")  while  signal  CiT  is  kept  at  the 
active  level,  signal  CEin  becomes  high  level  and 
the  circuit  in  the  chip  becomes  operative.  There- 
fore,  it  becomes  necessary  to  hold  signal  CE2  at  a 
low  level  while  signal  CE1  is  kept  at  the  low  level  in 
order  to  suppress  the  power  consumption  in  the 
stand-by  mode  of  the  chip.  For  this  reason,  the 
condition  of  signal  CE2  will  be  limited. 

In  order  to  eliminate  the  above  limitation,  a 
method  in  which  signal  CE2  (chip  select  signal  CS) 
is  taken  into  the  internal  circuit  in  synchronism  only 
with  the  fall  of  signal  CE1  as  shown  in  Figs.  4A  and 
4B  might  be  proposed.  If  signal  CE2  is  at  a  low 
level  when  taken  into  the  internal  circuit,  the  inter- 
nal  circuit  is  set  into  the  stand-by  mode  by  the  low 
level  of  signal  CEin  (Fig.  4A),  and  if  signal  CE2  is 
at  a  high  level,  the  internal  circuit  is  set  into  the 

operative  mode  by  the  high  level  of  signal  CEin 
(Fig.  4B).  In  this  way,  signal  CE2  is  limited  only  at 
the  time  of  fall  of  signal  CE1,  and  is  free  in  other 
period  of  time  indicated  by  a  hatched  portion. 

5  However,  in  the  stand-by  mode  shown  in  Fig.  4A,  it 
becomes  necessary  to  set  the  internal  circuit  oper- 
ative  in  order  to  receive  signal  CE2  at  the  time  of 
fall  of  signal  CE1.  Thus,  if  the  internal  circuit  is 
operated,  the  power  consumption  increases. 

io  The  data  output  buffer  may  also  be  set  into  the 
stand-by  mode  by  output  enable  signal  OE  in  order 
to  suppress  the  power  consumption  of  the  internal 
circuit  in  the  stand-by  mode.  However,  even  when 
the  power  consumption  in  the  output  stage  is  sup- 

75  pressed,  the  power  consumption  of  the  whole  cir- 
cuit  cannot  be  sufficiently  suppressed  since  other 
circuit  portions  of  the  internal  circuit  are  operated. 

As  described  above,  in  a  case  where  the 
stand-by  mode/operative  mode  of  the  internal  cir- 

20  cuit  of  the  chip  is  controlled  by  two  kinds  of  chip 
enable  signals,  the  power  consumption  will  be  in- 
creased  by  taking  the  chip  enable  signal  in  the 
stand-by  mode  even  if  it  is  so  designed  that  one  of 
the  two  chip  enable  signals  may  be  set  normally 

25  free  and  will  be  limited  only  when  the  other  chip 
enable  signal  is  set  active. 

An  object  of  this  invention  is  to  provide  a 
semiconductor  memory  device  in  which  the  stand- 
by  mode/operative  mode  of  the  internal  circuit  of 

30  the  chip  is  controlled  by  two  kinds  of  chip  enable 
signals,  the  degree  of  freedom  of  one  of  the  chip 
enable  signals  can  be  increased  and  the  power 
consumption  in  the  standby  mode  can  be  suffi- 
ciently  reduced. 

35  According  to  the  invention,  the  memory  device 
initially  defined  is  characterized  in  that  said  second 
chip  enable  input  means  latches  the  second  chip 
enable  signal  when  the  first  chip  enable  signal 
becomes  active,  sets  said  internal  chip  enable  sig- 

40  nal  active/inactive  dependent  on  the  latched  sec- 
ond  chip  enable  signal,  and  sets  said  internal  chip 
enable  signal  inactive  when  the  first  chip  enable 
signal  becomes  inactive. 

With  the  above  construction,  the  second  chip 
45  enable  signal  is  limited  only  when  the  first  chip 

enable  signal  is  set  active,  and  is  set  free  at  other 
period  of  time.  Therefore,  the  memory  chip  can  be 
more  freely  and  effectively  used.  Further,  since  the 
operation  of  internal  circuits  connected  at  the  latter 

50  stage  of  the  circuit  which  receives  the  internal  chip 
enable  signal  in  the  stand-by  mode  is  interrupted, 
the  power  consumption  can  be  significantly  re- 
duced. 

Thus,  a  semiconductor  memory  device  can  be 
55  obtained  in  which  the  stand-by  mode/operative 

mode  of  the  internal  circuit  of  the  chip  is  controlled 
by  two  kinds  of  chip  enable  signals,  the  degree  of 
freedom  of  one  of  the  chip  enable  signals  can  be 
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increased  and  the  power  consumption  in  the  stand- 
by  mode  can  be  significantly  reduced. 

This  invention  can  be  more  fully  understood 
from  the  following  detailed  description  when  taken 
in  conjunction  with  the  accompanying  drawings,  in 
which: 

Fig.  1  is  a  circuit  diagram  showing  a  chip  enable 
input  circuit  in  the  conventional  SRAM; 
Figs.  2  and  3  are  timing  charts  for  illustration  the 
operation  of  the  circuit  shown  in  Fig.  1; 
Figs.  4A  and  4B  are  timing  charts  in  the  case  of 
the  stand-by  mode  and  operative  mode  in  a 
further  possible  method  in  which  a  second  chip 
enable  signal  is  interrupted  at  the  time  of  fall  of 
a  first  chip  enable  signal; 
Fig.  5  is  a  block  diagram  showing  an  SRAM 
according  to  one  embodiment  of  this  invention; 
Fig.  6  is  a  logic  circuit  diagram  showing  the 
construction  of  a  partial  decoder  in  the  circuit  of 
Fig.  5; 
Fig.  7  is  a  circuit  diagram  showing  the  construc- 
tion  of  a  first  chip  enable  input  circuit  in  the 
circuit  of  Fig.  5; 
Fig.  8  is  a  circuit  diagram  showing  the  construc- 
tion  of  a  second  chip  enable  input  circuit  in  the 
circuit  of  Fig.  5; 
Figs.  9A  and  9B  are  timing  charts  in  the  case  of 
the  stand-by  mode  and  operative  mode  in  the 
circuit  of  Fig.  5; 
Fig.  10  is  a  diagram  showing  the  power  con- 
sumption  in  the  conventional  circuit  and  that  in 
the  circuit  of  Fig.  5  in  which  the  second  chip 
enable  signal  becomes  active  after  the  first  chip 
enable  signal  is  activated; 
Fig.  11  is  a  circuit  diagram  for  illustrating  the 
case  wherein  the  output  of  an  address  buffer 
control  circuit  in  the  circuit  of  Fig.  5  is  controlled 
by  the  internal  chip  enable  signal; 
Fig.  12  is  a  circuit  diagram  for  illustrating  the 
case  wherein  the  output  of  an  address  buffer  in 
the  circuit  of  Fig.  5  is  controlled  by  the  internal 
chip  enable  signal; 
Fig.  13  is  a  circuit  diagram  for  illustrating  the 
case  wherein  the  output  of  a  partial  decoder  in 
the  circuit  of  Fig.  5  is  controlled  by  the  internal 
chip  enable  signal; 
Fig.  14  is  a  circuit  diagram  for  illustrating  the 
case  wherein  the  output  of  a  row  decoder  in  the 
circuit  of  Fig.  5  is  controlled  by  the  internal  chip 
enable  signal;  and 
Fig.  15  is  a  circuit  diagram  for  illustrating  the 
case  wherein  the  output  of  a  word  line  driving 
circuit  in  the  circuit  of  Fig.  5  is  controlled  by  the 
internal  chip  enable  signal. 

In  Fig.  5,  a  chip  enable  input  circuit  of  an 
SRAM  according  to  one  embodiment  of  this  inven- 
tion  and  an  internal  circuit  whose  stand-by 
mode/operative  mode  is  controlled  by  the  output  of 

the  input  circuit  are  shown  according  to  the  flow  of 
a  control  signal.  The  chip  enable  input  circuit  in- 
cludes  first  chip  enable  input  circuit  (CE1  input 
circuit)  1  and  second  chip  enable  input  circuit  (CE2 

5  input  circuit)  2.  Second  chip  enable  input  circuit  2 
is  externally  supplied  with  positive  logic  signal  CE2 
(chip  select  signal  CS)  for  selectively  specifying 
the  stand-by  mode/operative  mode  of  the  chip. 
First  chip  enable  input  circuit  1  is  externally  sup- 

io  plied  with  first  chip  enable  signal  CE1  of  negative 
logic  for  specifying  the  timing  at  which  signal  CE2 
is  received.  Second  chip  enable  input  circuit  2  is 
controlled  by  the  output  of  first  chip  enable  input 
circuit  1  to  output  internal  chip  enable  signal  CEin. 

is  The  internal  circuit  is  selectively  set  in  the  stand-by 
mode  or  operative  mode  according  to  signal  CEin. 
The  internal  circuit  includes  address  buffer  control 
circuit  6,  address  buffer  7,  partial  decoder  8,  row 
decoder  9,  word  line  driving  circuit  10,  bit  line 

20  sense  circuit  11,  data  line  sense  circuit  12  and 
output  buffer  13.  Partial  decoder  8  is  used  to 
suppress  increase  in  the  size  of  the  hardware  of 
row  decoder  9  caused  by  increase  in  the  capaci- 
tance  of  the  memory  device,  and  functions  to  pre- 

25  decode  part  of  the  row  address.  In  the  normal 
access  operation,  the  above  circuits  sequentially 
perform  their  functions.  The  circuits  succeeding 
partial  decoder  8  are  selectively  set  into  the  stand- 
by  mode  or  operative  mode  by  signal  CEin  output 

30  from  CE2  input  circuit  2. 
Fig.  6  shows  the  circuit  construction  of  partial 

decoder  8.  Partial  decoder  8  includes  pre-decoding 
NAND  gates  21  to  24  and  inverters  25  to  28.  Pre- 
decoding  NAND  gates  21  to  24  are  each  supplied 

35  with  a  specified  combination  of  two  of  address 
signals  An,  An  +  1,  An  and  An  +  1,  and  signal  CEin. 
The  outputs  of  NAND  gates  21  to  24  are  respec- 
tively  supplied  to  inverters  25  to  28  whose  outputs 
Xa1  to  Xa4  are  in  turn  supplied  to  row  decoder  9. 

40  First  chip  enable  input  circuit  (CE1  input  cir- 
cuit)  1  includes  CMOS  inverters  31  to  39,  MOS 
capacitors  40  to  42,  and  CMOS  NAND  gate  43  as 
shown  in  Fig.  7,  for  example.  Signal  CE1  is  sup- 
plied  to  one  input  terminal  of  NAND  gate  43  via 

45  inverters  31  to  33.  Control  signal  SA  output  from 
inverter  32  is  supplied  to  address  buffer  control 
circuit  6  and  second  chip  enable  circuit  2.  The 
output  of  inverter  33  is  supplied  to  the  other  input 
terminal  of  NAND  gate  43  via  delay  circuit  30 

50  formed  of  inverters  34  to  36  and  capacitors  40  to 
42.  The  output  of  NAND  gate  43  is  supplied  to 
second  chip  enable  circuit  2  via  inverters  37  to  39. 
The  output  of  inverter  39  is  represented  by  control 
signal  SB  and  the  output  of  inverter  37  is  repre- 

ss  sented  by  control  signal  SC. 
Second  chip  enable  circuit  (CE2  input  circuit)  2 

includes  P-channel  MOS  transistors  P1  to  P4,  N- 
channel  MOS  transistors  N1  to  N12,  and  CMOS 

3 
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inverters  44  to  52  as  shown  in  Fig.  8,  for  example. 
The  current  paths  of  transistors  P1,  N1  and  N2  are 
serially  connected  between  power  source  terminal 
VDD  and  ground  potential  terminal  (ground  terminal) 
Vss.  Likewise,  the  current  paths  of  transistors  P2, 
N3  and  N4  are  serially  connected  between  power 
source  terminal  VDD  and  potential  terminal  (ground 
terminal)  Vss.  The  gates  of  transistors  P1  and  P2 
are  grounded  and  the  gates  of  transistors  N1  and 
N3  are  supplied  with  control  signal  SC  output  from 
first  chip  enable  circuit  1.  Further,  the  gates  of 
transistors  N2  and  N4  are  respectively  supplied 
with  signal  CE2  and  reference  potential  VREF.  The 
drains  of  transistors  P1  and  P2  are  connected  to 
the  differential  input  terminals  (differential  output 
terminals)  of  CMOS  differential  amplifier  circuit  53. 
Differential  amplifier  circuit  53  includes  transistors 
P3  and  N5  constituting  a  first  CMOS  inverter  and 
transistors  P4  and  N6  constituting  a  second  CMOS 
inverter.  The  input  and  output  terminals  of  the  first 
inverter  are  respectively  connected  to  the  output 
and  input  terminals  of  the  second  inverter.  The 
reference  potential  terminal  (common  connection 
node  between  the  sources  of  transistors  N5  and 
N6)  of  differential  amplifier  circuit  53  is  connected 
to  the  output  terminal  of  inverter  44  whose  input 
terminal  is  supplied  with  control  signal  SB.  Dif- 
ferential  output  signals  (represented  by  signals  SD 
and  SE)  of  differential  amplifier  circuit  53  are  re- 
spectively  supplied  to  one-ends  of  the  current 
paths  of  transistors  N7  and  N8.  The  gates  of  tran- 
sistors  N7  and  N8  are  supplied  with  control  signal 
SC.  The  other  ends  of  the  current  paths  of  transis- 
tors  N7  and  N8  are  respectively  connected  to  the 
input  terminals  of  latch  circuits  54  and  55.  Latch 
circuit  54  is  constituted  by  respectively  connecting 
the  output  and  input  terminals  of  inverter  45  to  the 
input  and  output  terminals  of  inverter  46.  Likewise, 
latch  circuit  55  is  constituted  by  respectively  con- 
necting  the  output  and  input  terminals  of  inverter 
47  to  the  input  and  output  terminals  of  inverter  48. 
The  output  terminal  of  latch  circuit  54  is  connected 
to  the  input  terminal  of  inverter  49  whose  output 
terminal  is  connected  to  the  input  terminal  of  in- 
verter  50.  The  output  terminal  of  latch  circuit  55  is 
connected  to  the  input  terminal  of  inverter  51 
whose  output  terminal  is  connected  to  the  input 
terminal  of  inverter  52.  The  output  terminal  of  in- 
verter  50  is  set  in  the  electrically  floating  condition, 
and  internal  chip  enable  signal  CEin  is  output  from 
the  output  terminal  of  inverter  52.  Transistor  N7, 
latch  circuit  54  and  inverters  49  and  50  are  dummy 
elements  to  match  the  load  capacitances  of  the 
input  terminals  of  differential  amplifier  circuit  53. 
The  current  paths  of  transistors  N11  and  N12  act- 
ing  as  ground-shorting  switches  are  connected  be- 
tween  the  ground  terminal  and  the  output  terminals 
of  latch  circuits  54  and  55,  and  the  gates  of  transis- 

tors  N11  and  N12  are  supplied  with  control  signal 
SA.  Further,  pull-down  circuit  56  constituted  by 
transistors  N9  and  N10  is  connected  between  the 
ground  terminal  and  the  output  terminals  of  latch 

5  circuits  54  and  55.  The  drain  of  transistor  N9  is 
connected  to  the  output  terminal  of  latch  circuit  54, 
the  source  thereof  is  grounded  and  the  gate  thereof 
is  connected  to  the  output  terminal  of  latch  circuit 
55.  The  drain  of  transistor  N10  is  connected  to  the 

io  output  terminal  of  latch  circuit  55,  the  source  there- 
of  is  grounded  and  the  gate  thereof  is  connected  to 
the  output  terminal  of  latch  circuit  54.  Transistors 
N11  and  N12  constitute  a  reset  circuit  for  latch 
circuits  54  and  55. 

is  There  will  now  be  described  the  operation  of 
first  and  second  chip  enable  input  circuits  1  and  2. 
When  signal  CE1  is  at  "1  "  (nonactive)  level,  control 
signal  SA  is  set  at  "1"  level  and  transistors  N11 
and  N12  are  set  in  the  conductive  state.  As  a 

20  result,  signal  CEin  is  set  at  "0"  level.  When  signal 
CE1  is  set  to  "0"  (active)  level,  signal  SA  is  set  to 
"0"  level  and  transistors  N11  and  N12  are  turned 
off.  In  the  delay  time  of  delay  circuit  30  has 
elapsed,  control  signals  SC  and  SB  are  set  to  "1  " 

25  level  and  second  chip  enable  circuit  2  is  activated. 
At  this  time,  if  signal  CE2  is  lower  than  reference 
potential  VREF,  differential  output  signals  SD  and 
SE  are  set  to  "1  "  and  "0"  levels,  respectively. 
Signal  SD  is  latched  by  latch  circuit  55  and  signal 

30  CEin  is  set  to  "0"  level.  In  contrast,  if  signal  CE2  is 
higher  than  reference  potential  VREF,  differential 
output  signals  SD  and  SE  are  set  to  "0"  and  "1  " 
levels,  respectively  and  signal  CEin  is  set  to  "1  " 
level. 

35  Next,  the  chip  enable  control  operation  in  the 
SRAM  shown  in  Figs.  5  and  6  is  explained  with 
reference  to  Figs.  9A  and  9B.  When  signal  CE1  is 
set  active  (falls)  while  signal  CE2  is  at  low  level 
"L",  signal  CEin  is  kept  at  the  initial  level  or  low 

40  level.  In  the  stand-by  state,  outputs  Xa1  to  Xa4  of 
partial  decoder  8  are  kept  unchanged  even  when 
outputs,  An,  An  +  1  ,  An  and  An  +  1  of  address  buffer 
7  are  changed.  Therefore,  circuits  connected  in  the 
latter  stage  of  partial  decoder  8  in  the  internal 

45  circuit  of  Fig.  5,  that  is,  row  decoder  9,  word  line 
driving  circuit  10,  bit  line  sense  circuit  11,  data  line 
sense  circuit  12  and  output  buffer  circuit  13  are  not 
operated.  As  a  result,  the  power  consumption  can 
be  significantly  reduced. 

50  In  contrast,  when  signal  CE1  is  activated  while 
signal  CE2  is  kept  at  high  level  "H",  signal  CEin  is 
changed  from  the  low  level  to  the  high  level.  In  this 
condition,  when  the  outputs  of  address  buffer  7  are 
changed,  outputs  Xa1  to  Xa4  of  partial  decoder  8 

55  are  also  changed.  As  a  result,  the  circuits  at  the 
succeeding  stage  of  partial  decoder  8  are  set  into 
the  operative  condition. 

4 



7 EP  0  342  592  B1 8 

With  the  above  SRAM,  it  is  only  when  signal 
CE1  falls  that  signal  CE2  is  limited,  and  therefore 
the  degree  of  freedom  of  the  signal  can  be  in- 
creased,  causing  the  SRAM  to  be  more  simply  and 
effectively  used.  Further,  when  signal  CE2  is 
changed  from  the  low  level  to  high  level  after  signal 
CE1  has  fallen,  signal  CEin  is  kept  unchanged, 
preventing  the  circuits  at  the  latter  stage  of  partial 
decoder  8  from  being  unnecessarily  operated.  The 
current  consumption  occurring  in  this  case  is 
shown  in  Fig.  10  in  comparison  with  that  in  the 
conventional  SRAM.  As  is  clearly  seen  from  Fig. 
10,  with  the  construction  of  this  embodiment,  the 
power  consumption  in  the  stand-by  mode  can  be 
significantly  reduced. 

In  the  above  embodiment,  partial  decoder  8  is 
controlled  by  use  of  internal  chip  enable  signal 
CEin  output  from  CE2  input  circuit  2.  However, 
when  it  is  not  strongly  necessary  to  enhance  the 
access  speed,  it  is  possible  to  control  address 
buffer  control  circuit  6  or  address  buffer  7  by  use 
of  output  signal  CEin  of  CE2  input  circuit  2.  Fig.  11 
shows  a  circuit  construction  in  which  address  buff- 
er  control  circuit  6  is  controlled  by  signal  CEin.  The 
output  terminal  of  address  buffer  control  circuit  6  is 
connected  to  inverter  62  via  NAND  gate  61.  That 
is,  the  output  of  address  buffer  control  circuit  6  is 
supplied  to  one  input  terminal  of  NAND  gate  61 
which  receives  signal  CEin  at  the  other  input  termi- 
nal,  and  the  output  of  NAND  gate  61  is  supplied  to 
address  buffer  7  via  inverter  62. 

Fig.  12  shows  a  circuit  construction  in  which 
address  buffer  7  is  controlled  by  signal  CEin.  In 
Fig.  12,  one  of  a  plurality  of  bit-data  of  the  outputs 
of  address  buffer  7  is  typically  shown.  The  outputs 
of  address  buffer  7  are  connected  to  inverters  73 
and  74  via  NAND  gates  71  and  72.  NAND  gates  71 
and  72  are  supplied  with  the  respective  outputs  of 
address  buffer  7  at  one  input  terminal  and  signal 
CEin  at  the  other  input  terminal.  The  outputs  of 
NAND  gates  71  and  72  are  supplied  to  partial 
decoder  8  via  inverters  73  and  74. 

As  described  above,  the  operation  of  the  cir- 
cuits  at  the  latter  stage  of  address  buffer  control 
circuit  6  or  address  buffer  7  can  be  interrupted  in 
the  stand-by  mode  by  controlling  address  buffer 
control  circuit  6  or  address  buffer  7  by  use  of 
signal  CEin.  Thus,  the  power  consumption  can  be 
further  reduced  in  comparison  with  the  circuit  of 
Fig.  5. 

Also,  it  is  possible  to  control  partial  decoder  8, 
row  decoder  9  or  word  line  driving  circuit  10  by 
use  of  internal  chip  enable  signal  CEin  output  from 
CE2  input  circuit  2  as  shown  in  Figs.  13  to  15.  Fig. 
13  shows  a  circuit  construction  in  which  the  outputs 
of  partial  decoder  8  are  controlled  by  signal  CEin. 
In  Fig.  13,  two  of  a  plurality  of  bit-data  of  the 
outputs  of  partial  decoder  8  are  typically  shown. 

The  outputs  of  partial  decoder  8  are  connected  to 
inverters  95  to  98  via  NAND  gates  91  to  94.  NAND 
gates  91  to  94  are  supplied  with  the  respective 
outputs  of  partial  decoder  8  at  one  input  terminal 

5  and  signal  CEin  at  the  other  input  terminal.  The 
outputs  of  NAND  gates  91  to  94  are  supplied  to 
row  decoder  9  via  inverters  95  to  98. 

Fig.  14  shows  a  circuit  construction  in  which 
the  outputs  of  row  decoder  9  are  controlled  by 

io  signal  CEin.  Some  of  the  outputs  of  row  decoder  9 
can  be  used  to  control  word  line  driving  cirucit  10. 
In  Fig.  14,  only  one  of  the  control  output  is  shown. 
The  outputs  of  row  decoder  9  is  connected  to 
inverter  102  via  NAND  gate  101.  NAND  gate  101  is 

is  supplied  with  the  output  of  row  decoder  9  at  one 
input  terminal  and  signal  CEin  at  the  other  input 
terminal.  The  output  of  NAND  gate  101  is  supplied 
to  word  line  driving  circuit  10  via  inverter  102. 

In  a  case  where  word  line  driving  circuit  10  is 
20  controlled  by  signal  CEin,  the  outputs  of  word  line 

driving  circuit  10  are  connected  to  inverter  112  via 
NAND  gate  111.  NAND  gate  111  is  supplied  with 
the  output  of  word  line  driving  circuit  10  at  one 
input  terminal  and  signal  CEin  at  the  other  input 

25  terminal.  The  output  of  NAND  gate  111  is  supplied 
to  bit  line  sense  circuit  11  via  inverter  112. 

As  described  above,  the  operation  of  the  cir- 
cuits  at  the  latter  stage  of  partial  decoder  8,  row 
decoder  9  or  word  line  driving  circuit  10  can  be 

30  interrupted  in  the  stand-by  mode  by  respectively 
controlling  the  outputs  of  partial  decoder  8,  row 
decoder  9  or  word  line  driving  circuit  10  by  use  of 
signal  CEin.  Thus,  the  power  consumption  can  be 
further  reduced  in  comparison  with  the  conven- 

35  tional  circuit. 
As  described  above,  according  to  the  semicon- 

ductor  memory  device  of  this  invention,  in  a  case 
where  two  kinds  of  chip  enable  signals  are  used  to 
control  the  stand-by  mode/operative  mode  of  the 

40  circuits  in  the  chip,  one  of  the  chip  enable  signals 
is  limited  only  when  the  other  chip  enable  signal  is 
set  active,  and  can  be  made  free  at  the  other  time, 
causing  the  memory  device  to  be  simply  and  effec- 
tively  used.  Further,  since  the  operation  of  the 

45  internal  circuits  at  the  latter  stage  of  the  circuit  to 
which  the  internal  chip  enable  signal  is  supplied 
can  be  interrupted,  the  power  consumption  of  the 
memory  device  can  be  reduced. 

so  Claims 

1.  A  semiconductor  memory  device  in  which  the 
stand-by  mode/operative  mode  of  the  internal 
circuit  of  a  chip  is  controlled  by  two  kinds  of 

55  chip  enable  signals;  comprising:  first  chip  en- 
able  input  means  (1)  for  receiving  a  first  chip 
enable  signal  (CE1)  for  specifying  the  opera- 
tion  timing  of  a  memory  chip  and  outputting  a 

5 
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control  signal  (SA,  SB,  SC); 
and  second  chip  enable  input  means  (2) 

supplied  with  a  second  chip  enable  signal 
(CE2)  and  with  said  control  signal  (SA,  SB,  SC) 
for  selectively  specifying  the  stand-by/  oper- 
ative  mode  of  the  memory  chip,  for  receiving 
the  second  chip  enable  signal  and  outputting 
an  internal  chip  enable  signal  (CEin)  to  set  said 
internal  circuit  of  the  memory  chip  into  the 
stand-by  mode, 

characterized  in  that  said  second  chip  en- 
able  input  means  (2)  latches  the  second  chip 
enable  signal  (CE2)  when  the  first  chip  enable 
signal  (CE1)  becomes  active,  sets  said  internal 
chip  enable  signal  (CEin)  active/inactive  de- 
pendent  on  the  latched  second  chip  enable 
signal  and  sets  said  internal  chip  enable  signal 
(CEin)  inactive  when  the  first  chip  enable  sig- 
nal  (CE1)  becomes  inactive. 

2.  A  semiconductor  memory  device  according  to 
claim  1,  characterized  in  that  said  first  chip 
enable  input  means  (1)  includes  an  input  cir- 
cuit  (31,  32)  for  receiving  the  first  chip  enable 
signal  (CE1)  and  outputting  a  first  control  sig- 
nal  (SA);  pulse  generating  means  (33  to  36,  40 
to  43)  for  generating  a  pulse  signal  with  a 
preset  pulse  width  based  on  the  output  of  said 
input  circuit  (31  ,  32);  and  an  output  circuit  (37 
to  39)  for  outputting  second  and  third  control 
signals  (SB,  SC)  based  on  output  signals  of 
said  pulse  generating  means  (33  to  36,  40  to 
43). 

3.  A  semiconductor  memory  device  according  to 
claim  2,  characterized  in  that  said  input  circuit 
includes  a  first  inverter  (31)  for  receiving  the 
first  chip  enable  signal  (CE1)  and  a  second 
inverter  (32)  for  receiving  an  output  of  said  first 
inverter  (31)  and  outputting  the  first  control 
signal  (SA). 

4.  A  semiconductor  memory  device  according  to 
claim  2,  characterized  in  that  said  pulse  gen- 
erating  means  includes  a  first  inverter  (33)  for 
receiving  the  output  signal  (SA)  of  said  input 
circuit  (31  ,  32);  delay  means  (34  to  36,  40  to 
42)  for  receiving  an  output  signal  of  said  first 
inverter  (33);  and  logic  means  (43)  for  deriving 
an  output  signal  corresponding  to  the  negative 
logic  product  of  the  output  signal  of  said  first 
inverter  (33)  and  an  output  signal  of  delay 
means  (34  to  36,  40  to  42). 

5.  A  semiconductor  memory  device  according  to 
claim  4,  characterized  in  that  said  delay  means 
includes  a  plurality  of  cascade-connected  in- 
verters  (34  to  36);  and  capacitors  (40  to  42) 

respectively  connected  between  the  output  ter- 
minals  of  said  inverters  and  a  potential  sup- 
plying  source  (Vss  or  VDD). 

5  6.  A  semiconductor  memory  device  according  to 
claim  4,  characterized  in  that  said  logic  means 
includes  a  NAND  gate  (43). 

7.  A  semiconductor  memory  device  according  to 
io  claim  2,  characterized  in  that  said  output  circuit 

includes  a  first  inverter  (37)  for  receiving  the 
output  of  said  pulse  generating  means  (33  to 
36,  40  to  43)  and  outputting  the  second  control 
signal  (SC);  a  second  inverter  (38)  for  receiving 

is  the  output  of  said  first  inverter  (37)  and  a  third 
inverter  (39)  for  receiving  an  output  signal  of 
said  second  inverter  (38)  and  outputting  the 
third  control  signal  (SB). 

20  8.  A  semiconductor  memory  device  according  to 
claim  1  ,  characterized  in  that  said  second  chip 
enable  input  means  (2)  includes  differential 
amplifier  means  (P1  to  P4,  N1  to  N6,  44)  for 
receiving  the  second  chip  enable  signal  (CE2) 

25  and  a  reference  potential  (VREF),  the  operation 
thereof  being  controlled  by  the  second  control 
signal  (SC)  from  said  first  chip  enable  input 
means  (1);  latching  means  (N7  to  N10,  49  to 
52,  54,  55)  for  latching  an  output  signal  of  said 

30  differential  amplifier  means  (P1  to  P4,  N1  to 
N6,  44)  according  to  the  third  control  signal 
(SB)  output  from  said  first  chip  enable  input 
means  (1);  and  reset  means  (N11,  N12)  for 
resetting  said  latch  means  (N7  to  N10,  49  to 

35  52,  54,  55)  according  to  the  first  control  signal 
(SA)  output  from  said  first  chip  enable  input 
means  (1). 

9.  A  semiconductor  memory  device  according  to 
40  claim  8,  characterized  in  that  said  differential 

amplifier  means  includes  a  first  MOS  transistor 
(P1)  of  a  first  conductivity  type  whose  current 
path  is  connected  at  one  end  to  a  first  potential 
supplying  source  (VDD)  and  whose  gate  is  con- 

45  nected  to  a  second  potential  supplying  source 
(Vss);  a  second  MOS  transistor  (N1)  of  a  sec- 
ond  conductivity  type  whose  current  path  is 
connected  at  one  end  to  the  other  end  of  the 
current  path  of  said  first  MOS  transistor  (P1) 

50  and  whose  gate  is  supplied  with  the  second 
control  signal  (SC)  output  from  said  first  chip 
enable  input  means  (1);  a  third  MOS  transistor 
(N2)  of  the  second  conductivity  type  whose 
current  path  is  connected  between  the  other 

55  end  of  the  current  path  of  said  second  MOS 
transistor  (N1)  and  said  second  potential  sup- 
plying  source  (Vss)  and  whose  gate  is  supplied 
with  the  second  chip  enable  signal  (CE2);  a 
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fourth  MOS  transistor  (P2)  of  the  first  con- 
ductivity  type  whose  current  path  is  connected 
at  one  end  to  said  first  potential  supplying 
source  (VDD)  and  whose  gate  is  connected  to 
said  second  potential  supplying  source  (Vss);  a  5 
fifth  MOS  transistor  (N3)  of  the  second  con- 
ductivity  type  whose  current  path  is  connected 
at  one  end  to  the  other  end  of  the  current  path 
of  said  fourth  MOS  transistor  (P2)  and  whose 
gate  is  supplied  with  the  second  control  signal  10 
(SC)  output  from  said  first  chip  enable  input 
means  (1);  a  sixth  MOS  transistor  (N4)  of  the 
second  conductivity  type  whose  current  path  is 
connected  between  the  other  end  of  the  cur- 
rent  path  of  said  fifth  MOS  transistor  (N3)  and  75 
said  second  potential  supplying  source  (Vss) 
and  whose  gate  is  supplied  with  the  reference 
potential  (VREF);  a  seventh  MOS  transistor  (P3) 
of  the  first  conductivity  type  whose  current 
path  is  connected  at  one  end  to  said  first  20 
potential  supplying  source  (VDD)  and  at  the 
other  end  to  a  connection  node  between  said 
first  and  second  MOS  transistors  (P1  and  N1) 
and  whose  gate  is  connected  to  a  connection 
node  between  said  fourth  and  fifth  MOS  tran-  25 
sistors  (P2  and  N3);  an  eighth  MOS  transistor 
(N5)  of  the  second  conductivity  type  whose 
current  path  is  connected  at  one  end  to  the 
connection  node  between  said  first  and  second 
MOS  transistors  (P1  and  N1)  and  whose  gate  30 
is  connected  to  the  connection  node  between 
said  fourth  and  fifth  MOS  transistors  (P2  and 
N3);  a  ninth  MOS  transistor  (P4)  of  the  first 
conductivity  type  whose  current  path  is  con- 
nected  at  one  end  to  said  first  potential  sup-  35 
plying  source  (VDD)  and  connected  at  the  other 
end  to  the  connection  node  between  said 
fourth  and  fifth  MOS  transistors  (P2  and  N3) 
and  whose  gate  is  connected  to  the  connection 
node  between  said  first  and  second  MOS  tran-  40 
sistors  (P1  and  N1);  a  tenth  MOS  transistor 
(N6)  of  the  second  conductivity  type  whose 
current  path  is  connected  at  one  end  to  the 
connection  node  between  said  fourth  and  fifth 
MOS  transistors  (P2  and  N3)  and  whose  gate  45 
is  connected  to  the  connection  node  between 
said  first  and  second  MOS  transistors  (P1  and 
N1);  and  an  inverter  (44)  whose  input  terminal 
is  supplied  with  the  third  control  signal  (SB) 
output  from  said  first  chip  enable  input  means  50 
(1)  and  whose  output  terminal  is  connected  to 
the  other  ends  of  the  current  paths  of  said 
eighth  and  tenth  MOS  transistors  (N5  and  N6). 

10.  A  semiconductor  memory  device  according  to  55 
claim  8,  characterized  in  that  said  latch  means 
includes  a  first  MOS  transistor  (N7)  having  a 
current  path  whose  one  end  is  supplied  with  a 

first  output  signal  (SE)  of  said  differential  am- 
plifier  means  (P1  to  P4,  N1  to  N6,  44)  and 
whose  gate  is  supplied  with  the  second  control 
signal  (SC)  output  from  said  first  chip  enable 
input  means  (1);  a  first  latch  circuit  (54)  having 
an  input  terminal  connected  to  the  other  end  of 
the  current  path  of  said  first  MOS  transistor 
(N7);  a  first  inverter  (49)  having  an  input  termi- 
nal  connected  to  the  output  terminal  of  said 
first  latch  circuit  (54);  a  second  inverter  (50) 
having  an  input  terminal  connected  to  the  out- 
put  terminal  of  said  first  inverter  (49);  a  second 
MOS  transistor  (N8)  having  a  current  path 
whose  one  end  is  supplied  with  a  second 
output  signal  (SD)  of  said  differential  amplifier 
means  (P1  to  P4,  N1  to  N6,  44)  and  whose 
gate  is  supplied  with  the  second  control  signal 
(SC)  output  from  said  first  chip  enable  input 
means  (1);  a  second  latch  circuit  (55)  having 
an  input  terminal  connected  to  the  other  end  of 
the  current  path  of  said  second  MOS  transistor 
(N8);  a  third  inverter  (51)  having  an  input  termi- 
nal  connected  to  the  output  terminal  of  said 
second  latch  circuit  (55);  a  fourth  inverter  (52) 
having  an  input  terminal  connected  to  the  out- 
put  terminal  of  said  third  inverter  (51)  and  an 
output  terminal  from  which  the  internal  chip 
enable  signal  (CEin)  is  output;  a  third  MOS 
transistor  (N9)  having  a  current  path  whole  one 
end  is  supplied  with  the  latched  output  of  said 
first  latch  circuit  (54)  and  connected  at  the 
other  end  to  said  second  potential  supplying 
source  (Vss)  and  whose  gate  is  supplied  with 
an  output  signal  of  said  second  latch  circuit 
(55);  and  a  fourth  MOS  transistor  (N10)  having 
current  path  whose  one  end  is  supplied  with  a 
latched  output  of  said  second  latch  circuit  (55) 
and  connected  at  the  other  end  to  said  second 
potential  supplying  source  (Vss)  and  whose 
gate  is  supplied  with  the  output  signal  of  said 
first  latch  circuit  (54). 

11.  A  semiconductor  memory  device  according  to 
claim  10,  characterized  in  that  each  of  said 
first  and  second  latch  circuits  includes  a  first 
inverter  (45  or  47)  having  input  and  output 
terminals;  and  a  second  inverter  (46  or  48) 
having  an  input  terminal  connected  to  the  out- 
put  terminal  of  said  first  inverter  (45  or  47),  and 
having  an  output  terminal  connected  to  the 
input  terminal  of  said  first  inverter  (45  or  47). 

12.  A  semiconductor  memory  device  according  to 
claim  11,  characterized  in  that  said  reset 
means  includes  a  first  MOS  transistor  (N11) 
having  a  current  path  whose  one  end  is  sup- 
plied  with  a  latched  output  of  said  first  latch 
circuit  (54)  and  connected  at  the  other  end  to 
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said  second  potential  supplying  source  (Vss) 
and  whose  gate  is  supplied  with  the  first  con- 
trol  signal  (SA)  output  from  said  first  chip  en- 
able  input  means  (1);  and  a  second  MOS  tran- 
sistor  (N12)  having  a  current  path  whose  one 
end  is  supplied  with  a  latched  output  of  said 
second  latch  circuit  (55)  and  connected  at  the 
other  end  to  said  second  potential  supplying 
source  (Vss)  and  whose  gate  is  supplied  with 
the  first  control  signal  (SA)  output  from  said 
first  chip  enable  input  means  (1). 

13.  A  semiconductor  memory  device  according  to 
claim  1,  characterized  in  that  the  internal  cir- 
cuit  of  said  memory  chip  includes  a  partial 
decoder  (8). 

14.  A  semiconductor  memory  device  according  to 
claim  13,  characterized  in  that  said  partial  de- 
coder  (8)  includes  a  plurality  of  NAND  gates 
(21  to  24)  supplied  with  address  signals  (An, 
An  +  1  ,  An,  An  +  1)  and  the  output  signal  of  said 
second  chip  enable  input  means  (2);  and  a 
plurality  of  inverters  (25  to  28)  having  input 
terminals  respectively  connected  to  output  ter- 
minals  of  said  NAND  gates  (21  to  24). 

15.  A  semiconductor  memory  device  according  to 
claim  13,  characterized  by  further  comprising  a 
plurality  of  NAND  gates  (91  to  94)  each  sup- 
plied  with  an  output  signal  of  said  partial  de- 
coder  (8)  at  one  input  terminal  and  the  output 
signal  (CEin)  of  said  second  chip  enable  input 
means  (2)  at  the  other  input  terminal;  and  a 
plurality  of  inverters  (95  to  98)  each  connected 
to  an  output  terminal  of  said  NAND  gates  (91 
to  94). 

16.  A  semiconductor  memory  device  according  to 
claim  1,  characterized  in  that  the  internal  cir- 
cuit  of  said  memory  chip  includes  an  address 
buffer  control  circuit  (6). 

17.  A  semiconductor  memory  device  according  to 
claim  16,  characterized  by  further  comprising  a 
NAND  gate  (61)  supplied  with  an  output  signal 
of  said  address  buffer  control  circuit  (6)  at  one 
input  terminal  and  the  output  signal  (CEin)  of 
said  second  chip  enable  input  means  (2)  at  the 
other  input  terminal;  and  an  inverter  (62)  con- 
nected  to  an  output  terminal  of  said  NAND 
gate  (61). 

18.  A  semiconductor  memory  device  according  to 
claim  1,  characterized  in  that  the  internal  cir- 
cuit  of  said  memory  chip  includes  an  address 
buffer  (7). 

19.  A  semiconductor  memory  device  according  to 
claim  18,  characterized  by  further  comprising  a 
plurality  of  NAND  gates  (71,  72)  each  supplied 
with  an  output  signal  of  said  address  buffer  (7) 

5  at  one  input  terminal  and  the  output  signal 
(CEin)  of  said  second  chip  enable  input  means 
(2)  at  the  other  input  terminal;  and  a  plurality  of 
inverters  (73,  74)  each  connected  to  an  output 
terminal  of  said  NAND  gates  (71,  72). 

10 
20.  A  semiconductor  memory  device  according  to 

claim  1,  characterized  in  that  the  internal  cir- 
cuit  of  said  memory  chip  includes  a  row  de- 
coder  (9). 

15 
21.  A  semiconductor  memory  device  according  to 

claim  20,  characterized  by  further  comprising  a 
NAND  gate  (101)  supplied  with  an  output  sig- 
nal  of  said  row  decoder  (9)  at  one  input  termi- 

20  nal  and  the  output  signal  (CEin)  of  said  second 
chip  enable  input  means  (2)  at  the  other  input 
terminal;  and  an  inverter  (102)  connected  to  an 
output  terminal  of  said  NAND  gate  (101). 

25  22.  A  semiconductor  memory  device  according  to 
claim  1,  characterized  in  that  the  internal  cir- 
cuit  of  said  memory  chip  includes  a  word  line 
driving  circuit  (10). 

30  23.  A  semiconductor  memory  device  according  to 
claim  22,  characterized  by  further  comprising  a 
NAND  gate  (111)  supplied  with  an  output  sig- 
nal  of  said  word  line  driving  circuit  (10)  at  one 
input  terminal  and  the  output  signal  (CEin)  of 

35  said  second  chip  enable  input  means  (2)  at  the 
other  input  terminal;  and  an  inverter  (112)  con- 
nected  to  an  output  terminal  of  said  NAND 
gate  (111). 

40  Patentanspruche 

1.  Halbleiter-Speichereinrichtung,  in  welcher  der 
Ruhezustandsmodus/Betriebsmodus  des  inter- 
nen  Schaltkreises  eines  Chips  durch  zwei  Ar- 

45  ten  von  Chip-Freigabesignalen  gesteuert  wird; 
umfassend:  erste  Chipfreigabe-Eingaheeinrich- 
tungen  (1)  zum  Empfangen  eines  ersten  Chip- 
Freigabesignals  (CE1)  zum  Bestimmen  der  Ab- 
lauf-Zeitsteuerung  eines  Speicherchips  und 

50  zum  Ausgeben  eines  Steuersignals  (SA,  SB, 
SC); 
und  zweite  Chipfreigabe-Eingabeeinrichtungen 
(2),  denen  ein  zweites  Chip-Freigabesignal 
(CE2)  und  das  Steuersignal  (SA,  SB,  SC)  zu- 

55  gefuhrt  wird,  urn  wahlweise  den  Ruhezu- 
stand/Betriebsmodus  des  Speicherchips  zu  be- 
stimmen,  das  zweite  Chip-Freigabesignal  zu 
erhalten  und  ein  internes  Chip-Freigabesignal 

8 
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(CEin)  auszugeben,  urn  den  internen  Schalt- 
kreis  des  Speicherchips  in  den  Ruhezustand- 
modus  zu  versetzen, 
dadurch  gekennzeichnet,  dal3  die  zweite  Chip- 
freigabe-Eingabeeinrichtung  (2)  das  zweite 
Chip-Freigabesignal  (CE2)  blockiert,  wenn  das 
erste  Chip-Freigabesignal  (CE1)  aktiv  wird,  das 
interne  Chip-Freigabesignal  (CEin)  aktiv/inaktiv 
setzt,  abhangig  vom  blockierten  zweiten  Chip- 
Freigabesignal  und  das  interne  Chip-Freigabe- 
signal  (CEin)  inaktiv  setzt,  wenn  das  erste 
Chip-Freigabesignal  (CE1)  inaktiv  wird. 

2.  Halbleiter-Speichereinrichtung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  dal3  die  erste 
Chipfreigabe-Eingabeeinrichtung  einen  Einga- 
beschaltkreis  (31,  32)  zum  Empfangen  des  er- 
sten  Chip-Freigabesignals  (CE1)  und  Ausge- 
ben  eines  ersten  Steuersignals  (SA);  Pulssi- 
gnalerzeugungseinrichtungen  (33  bis  36,  40  bis 
43)  zum  Erzeugen  eines  Pulssignals  mit  einer 
vorbestimmten  Pulsweite  auf  Grundlage  der 
Ausgabe  des  Eingabeschaltkreises  (31,  32); 
und  einen  Ausgabeschaltkreis  (37  bis  39)  urn- 
fafit  zum  Ausgeben  zweiter  und  dritter  Steuer- 
signale  (SB,  SC)  auf  Grundlage  der  Ausgabesi- 
gnale  der  Pulserzeugungseinrichtungen  (33  bis 
36,  40  bis  43). 

3.  Halbleiter-Speichereinrichtung  nach  Anspruch 
2,  dadurch  gekennzeichnet,  dal3  der  Eingabe- 
schaltkreis  einen  ersten  Invertierer  (31)  zum 
Empfangen  des  ersten  Chip-Freigabesignals 
(CE1)  sowie  einen  zweiten  Invertierer  (32)  zum 
Empfangen  der  Ausgaben  des  ersten  Invertie- 
rers  (31)  und  zum  Ausgeben  des  ersten  Steu- 
ersignals  (SA)  umfaBt. 

4.  Halbleiter-Speichereinrichtung  nach  Anspruch 
2,  dadurch  gekennzeichnet,  dal3  die  Pulserzeu- 
gungseinrichtung  einen  ersten  Invertierer  (33) 
zum  Empfangen  des  Ausgabesignals  (SA)  des 
Eingabeschaltkreises  (31,  32);  Verzogerungs- 
einrichtungen  (34  bis  36,  40  bis  42)  zum  Emp- 
fangen  des  Ausgabesignals  des  ersten  Inver- 
tierers  (33);  und  logische  Einrichtungen  (43) 
zum  Ableiten  eines  Ausgabesignals  entspre- 
chend  dem  negativen  logischen  Produkt  des 
Ausgabesignals  des  ersten  Invertierers  (33) 
und  eines  Ausgabesignals  der  Verzogerungs- 
einrichtung  (34  bis  36,  40  bis  42)  umfaBt. 

5.  Halbleiter-Speichereinrichtung  nach  Anspruch 
4,  dadurch  gekennzeichnet,  dal3  die  Verzoge- 
rungseinrichtungt  eine  Vielzahl  von  kaskaden- 
geschalteten  Invertierern  (34  bis  36);  und  Kon- 
densatoren  (40  bis  42)  umfaB,  jeweils  geschal- 
tet  zwischen  die  Ausgabeanschlusse  des  In- 

vertierers  und  eine  Potentialversorgungsquelle 
(Vss  Oder  VDD). 

6.  Halbleiter-Speichereinrichtung  nach  Anspruch 
5  4,  dadurch  gekennzeichnet,  dal3  die  logische 

Einrichtung  ein  NAND-Gatter  (43)  umfaBt. 

7.  Halbleiter-Speichereinrichtung  nach  Anspruch 
2,  dadurch  gekennzeichnet,  dal3  der  Ausgabe- 

io  schaltkreis  einen  ersten  Invertierer  (37)  zum 
Empfangen  der  Ausgabe  der  Impulserzeu- 
gungseinrichtung  (33  bis  36,  40  bis  43)  und 
zum  Ausgeben  des  zweiten  Steuersignals 
(SC);  einen  zweiten  Invertierer  (38)  zum  Emp- 

15  fangen  der  Ausgabe  des  ersten  Invertierers 
(37)  und  einen  dritten  Invertierer  (39)  umfaBt 
zum  Empfangen  eines  Ausgabesignals  des 
zweiten  Invertierers  (38)  und  zum  Ausgeben 
des  dritten  Steuersignals  (SB). 

20 
8.  Halbleiter-Speichereinrichtung  nach  Anspruch 

1,  dadurch  gekennzeichnet,  dal3  die  zweite 
Chipfreigabe-Eingabeeinrichtung  (2)  umfaBt 
Differentialverstarkereinrichtungen  (P1  bis  P4, 

25  N1  bis  N6,  44)  zum  Empfangen  des  zweiten 
Chip-Freigabesignals  (CE2)  und  eines  Refe- 
renzpotentials  (VREF),  wobei  deren  Betrieb 
durch  das  zweite  Steuersignal  (SC)  von  der 
ersten  Chipfreigabe-Eingabeeinrichtung  (1)  ge- 

30  steuert  wird;  Blockiereinrichtungen  (N7  bis 
N10,  49  bis  52,  54,  55)  zum  Blockieren  eines 
Ausgabesignals  der  Differentialverstarkerein- 
richtung  (P1  bis  P4,  N1  bis  N6,  44)  entspre- 
chend  dem  dritten  Steuersignal  (SB),  ausgege- 

35  ben  von  der  ersten  Chipfreigabe-Eingabeein- 
richtung  (1)  ;  und  Rucksetzeinrichtungen  (N11, 
N12)  zum  Rucksetzen  der  Blockiereinrichtun- 
gen  (N7  bis  N10,  49  bis  52,  54,  55)  entspre- 
chend  einem  ersten  Steuersignal  (SA),  ausge- 

40  geben  von  der  ersten  Chipfreigabe-Eingabe- 
einrichtung  (1). 

9.  Halbleiter-Speichereinrichtung  nach  Anspruch 
8,  dadurch  gekennzeichnet,  dal3  die  Differenti- 

45  alverstarkereinrichtung  umfaBt  einen  ersten 
MOS-Transistor  (P1)  eines  ersten  Leitungs- 
typs,  dessen  Strompfad  mit  einer  ersten  Po- 
tentialversorgungsquelle  (VDD)  verbunden  ist, 
und  dessen  Gate  mit  einer  zweiten  Potential- 

50  versorgungsquelle  (Vss)  verbunden  ist;  einen 
zweiten  MOS-Transistor  (S2)  eines  zweiten 
Leitungstyps,  dessen  Strompfad  an  einem 
Ende  mit  dem  zweiten  Ende  des  Strompfades 
des  ersten  MOS-Transistors  (P1)  verbunden 

55  ist,  und  dessen  Gate  das  zweite  Steuersignal 
(SC)  zugefuhrt  wird,  ausgegeben  von  der  er- 
sten  Chipfreigabe-Eingabeeinrichtung  (1);  ei- 
nen  dritten  MOS-Transistor  (N2)  des  zweiten 

9 
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Leitungstyps,  dessen  Strompfad  zwischen  das 
zweite  Ende  des  Strompfades  des  zweiten 
MOS-Transistors  (N1)  und  die  zweite  Niveau- 
versorgungsquelle  (Vss)  geschaltet  ist,  und 
dessen  Gate  das  zweite  Chip-Freigabesignal  5 
(CE2)  zugefuhrt  wird;  einen  vierten  MOS-Tran- 
sistor  (P2)  des  ersten  Leitungstyps,  dessen 
Strompfad  an  einem  Ende  mit  der  ersten  Ni- 
veauversorgungsquelle  (VDD)  verbunden  ist, 
und  dessen  Gate  mit  der  zweiten  Potentialver-  10 
sorgungsquelle  (Vss)  verbunden  ist;  einen  funf- 
ten  MOS-Transistor  (N3)  des  zweiten  Leitungs- 
typs,  dessen  Strompfad  an  einem  Ende  mit 
dem  zweiten  Ende  des  Strompfads  des  vierten 
MOS-Transistors  (P2)  verbunden  ist,  und  des-  is 
sen  Gate  das  zweite  Steuersignal  (SC)  zuge- 
fuhrt  wird,  ausgegeben  von  der  ersten  Chipfrei- 
gabe-Eingabeeinrichtung  (1);  einen  sechsten 
MOS-Transistor  (N4)  des  zweiten  Leitungstyps, 
dessen  Strompfad  zwischen  das  zweite  Ende  20 
des  Strompfads  des  funften  MOS-Transistors 
(N3)  und  die  zweite  Potentialversorgungsquelle 
(Vss)  geschaltet  ist,  und  dessen  Gate  das  Re- 
ferenzpotential  (VREF)  zugefuhrt  wird;  einen 
siebten  MOS-Transistor  (P3)  des  ersten  Lei-  25 
tungstyps,  dessen  Strompfad  an  einem  Ende 
mit  der  ersten  Potentialversorgungsquelle  (VDD) 
und  am  zweiten  Ende  mit  einem  Verbindungs- 
knoten  zwischen  dem  ersten  und  dem  zweiten 
MOS-Transistor  (P1  und  N1)  verbunden  ist,  30 
und  dessen  Gate  mit  einem  Verbindungskno- 
ten  zwischen  dem  vierten  und  dem  funften 
MOS-Transistor  (P2  und  N3)  verbunden  ist; 
einen  achten  MOS-Transistor  (N5)  des  zweiten 
Leitungstyps,  dessen  Strompfad  an  einem  35 
Ende  mit  dem  Verbindungsknoten  zwischen 
dem  ersten  und  dem  zweiten  MOS-Transistor 
(P1  und  N1)  verbunden  ist,  und  dessen  Gate 
mit  dem  Verbindungsknoten  zwischen  dem 
vierten  und  dem  funften  MOS-Transistor  (P2  40 
und  N3)  verbunden  ist;  einen  MOS-Transistor 
(P4)  des  ersten  Leitungstyps,  dessen  Stromp- 
fad  an  einem  Ende  mit  der  ersten  Potentialver- 
sorgungsquelle  (VDD)  verbunden  ist,  und  der 
am  zweiten  Ende  mit  dem  Verbindungsknoten  45 
zwischen  dem  vierten  und  dem  funften  MOS- 
Transistor  (P2  und  N3)  verbunden  ist,  und  des- 
sen  Gate  mit  dem  Verbindungsknoten  zwi- 
schen  dem  ersten  und  dem  zweiten  MOS- 
Transistor  (P1  und  N1)  verbunden  ist;  einen  so 
MOS-Transistor  (N6)  des  zweiten  Leitungstyps, 
dessen  Strompfad  an  einem  Ende  mit  dem 
Verbindungsknoten  zwischen  dem  vierten  und 
dem  funften  MOS-Transistor  (P2  und  N3)  ver- 
bunden  ist,  und  dessen  Gate  mit  dem  Verbin-  55 
dungsknoten  zwischen  dem  ersten  und  dem 
zweiten  MOS-Transistor  (P1  und  N1)  verbun- 
den  ist;  und  einen  Invertierer  (44),  dessen  Ein- 

gabeanschluB  das  dritte  Steuersignal  (SB)  zu- 
gefuhrt  wird,  ausgegeben  von  der  ersten  Chip- 
freigabe-Eingabeeinrichtung  (1),  und  dessen 
AusgabeanschluB  mit  den  zweiten  Enden  der 
Strompfade  des  achten  und  des  zehnten  MOS- 
Transistors  (N5  und  N6)  verbunden  ist. 

10.  Halbleiter-Speichereinrichtung  nach  Anspruch 
8,  dadurch  gekennzeichnet,  daB  die  Blockier- 
einrichtungen  umfaBt  einen  ersten  MOS-Tran- 
sistor  (N7)  mit  einem  Strompfad,  dessen  erstes 
Ende  ein  erstes  Ausgabesignal  (SE)  der  Diffe- 
rentialverstarkereinrichtung  (P1  bis  P4,  N1  bis 
N6,  44)  zugefuhrt  wird,  und  dessen  Gate  das 
zweite  Steuersignal  zugefuhrt  wird,  ausgege- 
ben  von  der  ersten  Chipfreigabe-Eingabeein- 
richtung  (1);  einen  ersten  Blockierschaltkreis 
(54)  mit  einem  EingabeanschluB,  verbunden 
mit  dem  zweiten  Ende  des  Strompfades  des 
ersten  MOS-Transistors  (N7);  einen  ersten  In- 
vertierer  (49),  mit  einem  EingabeanschluB  ver- 
bunden  mit  dem  AusgabeanschluB  des  ersten 
Blockierschaltkreises  (54);  einen  zweiten  Inver- 
tierer  (50)  mit  einem  EingabeanschluB,  verbun- 
den  mit  dem  AusgabeanschluB  des  ersten  In- 
vertierers  (49);  einen  zweiten  MOS-Transistor 
(N8)  mit  einem  Strompfad,  dessen  erstes  Ende 
ein  zweites  Ausgabesignal  (SD)  der  Differenti- 
alverstarkereinrichtung  (P1  bis  P4,  N1  bis  N6, 
44)  zugefuhrt  wird,  und  dessen  Gate  das  zwei- 
te  Steuersignal  (SC)  zugefuhrt  wird,  ausgege- 
ben  von  der  ersten  Chipfreigabe-Eingabeein- 
richtung  (1);  einen  zweiten  Blockierschaltkreis 
(55)  mit  einem  EingabeanschluB,  verbunden 
mit  dem  zweiten  Ende  des  Strompfades  des 
zweiten  MOS-Transistors  (N8);  einen  dritten  In- 
vertierer  (51)  mit  einem  EingabeanschluB,  ver- 
bunden  mit  dem  AusgabeanschluB  des  zweiten 
Blockierschaltkreises  (55);  einen  vierten  Inver- 
tierer  (52)  mit  einem  EingabeanschluB  verbun- 
den  mit  dem  AusgabeanschluB  des  dritten  In- 
vertierers  (51),  und  einem  AusgabeanschluB, 
von  dem  das  interne  Chip-Freigabesignal 
(CEin)  ausgegeben  wird;  einen  dritten  MOS- 
Transistor  (N9)  mit  einem  Strompfad,  dessen 
erstes  Ende  die  blockierte  Ausgabe  des  ersten 
Blockierschaltkreises  (54)  zugefuhrt  wird,  und 
der  am  zweiten  Ende  mit  der  zweiten  Potenti- 
alversorgungsquelle  (Vss)  verbunden  ist,  und 
dessen  Gate  das  Ausgabesignal  des  zweiten 
Blockierschaltkreises  (55)  zugefuhrt  wird;  und 
einen  vierten  MOS-Transistor  (N10)  mit  einem 
Strompfad,  dessen  erstes  Ende  die  blockierte 
Ausgabe  des  zweiten  Blockierschaltkreises 
(55)  zugefuhrt  wird,  und  der  an  einem  zweiten 
Ende  mit  der  zweiten  Potentialversorgungs- 
quelle  (Vss)  verbunden  ist,  dessen  Gate  das 
Ausgabesignal  des  ersten  Blockierschaltkreises 
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(55)  zugefuhrt  wird. 

11.  Halbleiter-Speichereinrichtung  nach  Anspruch 
10,  dadurch  gekennzeichnet,  daB  der  erste  und 
der  zweite  Blockierschaltkreis  jeweils  einen  er-  5 
sten  Invertierer  (45  oder  47)  mit  Eingabe-  und 
Ausgabeanschlussen;  und  einen  zweiten  Inver- 
tierer  (46  oder  48)  umfassen  mit  einem  Einga- 
beanschluB,  verbunden  mit  dem  Ausgabean- 
schluB  des  ersten  Invertierers  (45  oder  47),  10 
und  einen  AusgabeanschluB,  verbunden  mit 
dem  EingabeanschluB  des  ersten  Invertierers 
(45  Oder  47). 

12.  Halbleiter-Speichereinrichtung  nach  Anspruch  is 
11,  dadurch  gekennzeichnet,  daB  die  Ruck- 
setzeinrichtung  umfaBt  einen  ersten  MOS- 
Transistor  (N11)  mit  einem  Strompfad,  dessen 
erstem  Ende  eine  blockierte  Ausgabe  des  er- 
sten  Blockierschaltkreises  (54)  zugefuhrt  wird,  20 
und  der  am  zweiten  Ende  mit  der  zweiten 
Potentialversorgungsquelle  (Vss)  verbunden  ist, 
und  dessen  Gate  das  erste  Steuersignal  (SA) 
zugefuhrt  wird,  ausgegeben  von  der  ersten 
Chipfreigabe-Eingabeeinrichtung  (1);  und  einen  25 
zweiten  MOS-Transistor  (N12)  mit  einem 
Strompfad,  dessen  erstem  Ende  eine  blockier- 
te  Ausgabe  des  zweiten  Blockierschaltkreises 
(55)  zugefuhrt  wird,  und  der  mit  einem  zweiten 
Ende  mit  der  zweiten  Potentialversorgungs-  30 
quelle  (Vss)  verbunden  ist,  und  dessen  Gate 
das  erste  Steuersignal  (SA)  zugefuhrt  wird, 
ausgegeben  von  der  ersten  Chipfreigabe-Ein- 
gabeeinrichtung  (1). 

35 
13.  Halbleiter-Speichereinrichtung  nach  Anspruch 

1,  dadurch  gekennzeichnet,  daB  der  interne 
Schaltkreis  des  Speicherchips  einen  Teildeco- 
der  (8)  umfaBt. 

40 
14.  Halbleiter-Speichereinrichtung  nach  Anspruch 

13,  dadurch  gekennzeichnet,  daB  der  Teildeco- 
der  (8)  eine  Vielzahl  von  NAND-Gattern  (21  bis 
24)  umfaBt,  denen  AdreBsignale  (An,  An  +  1, 
An,  An  +  1)  und  das  Ausgabesignal  der  zweiten  45 
Chipfreigabe-Eingabeeinrichtung  (2)  zugefuhrt 
werden;  sowie  eine  Vielzahl  von  Invertierern 
(25  bis  28)  mit  Eingabeanschlussen,  die  je- 
weils  mit  Ausgabeanschlussen  der  NAND-Gat- 
ters  (21  bis  24)  verbunden  sind.  so 

15.  Halbleiter-Speichereinrichtung  nach  Anspruch 
13,  dadurch  gekennzeichnet,  daB  sie  auBerdem 
eine  Vielzahl  von  NAND-Gattern  (91  bis  94), 
denen  jeweils  das  Ausgabesignal  des  Teilde-  55 
coders  (8)  an  einem  EingabeanschluB  und  das 
Ausgabesignal  (CEin)  des  zweiten  Chipfreiga- 
be-Eingabesignals  (2)  am  anderen  Eingabean- 

schluB  zugefuhrt  wird;  sowie  eine  Vielzahl  von 
Invertierern  (95  bis  98)  umfaBt,  jeweils  verbun- 
den  mit  einem  AusgabeanschluB  der  NAND- 
Gatters  (91  bis  94). 

16.  Halbleiter-Speichereinrichtung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daB  der  interne 
Schaltkreis  des  Halbleiterchips  einen  AdreBpuf- 
fersteuerschaltkreis  (6)  umfaBt. 

17.  Halbleiter-Speichereinrichtung  nach  Anspruch 
16,  dadurch  gekennzeichnet,  daB  er  auBerdem 
ein  NAND-Gatter  (61)  umfaBt,  dem  das  Ausga- 
besignal  des  AdreBpuffersteuerschaltkreises  (6) 
an  einem  EingabeanschluB  und  das  Ausgabe- 
signal  (CEin)  der  zweiten  Chipfreigabe-Einga- 
beeinrichtung  (2)  am  anderen  EingabeanschluB 
zugefuhrt  wird;  sowie  einen  Invertierer  (62), 
verbunden  mit  einem  AusgabeanschluB  des 
NAND-Gatters  (61). 

18.  Halbleiter-Speichereinrichtung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daB  der  interne 
Schaltkreis  des  Speicherchips  einen  AdreBpuf- 
fer  (7)  umfaBt. 

19.  Halbleiter-Speichereinrichtung  nach  Anspruch 
18,  dadurch  gekennzeichnet,  daB  er  auBerdem 
eine  Vielzahl  von  NAND-Gattern  (71,  72)  um- 
faBt,  denen  jeweils  ein  Ausgabesignal  des 
AdreBpuffers  (7)  an  einem  EingabeanschluB 
und  das  Ausgabesignal  (CEin)  der  zweiten 
Chipfreigabe-Eingabeeinrichtung  (2)  am  ande- 
ren  EingabeanschluB  zugefuhrt  wird;  sowie 
eine  Vielzahl  von  Invertierern  (73,  74),  jeweils 
verbunden  mit  einem  AusgabeanschluB  der 
NAND-Gatters  (71,  72). 

20.  Halbleiter-Speichereinrichtung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daB  der  interne 
Schaltkreis  des  Speicherchips  einen  Zeilende- 
coder  (9)  umfaBt. 

21.  Halbleiter-Speichereinrichtung  nach  Anspruch 
20,  dadurch  gekennzeichnet,  daB  er  auBerdem 
ein  NAND-Gatter  (101)  umfaBt,  dem  ein  Ausga- 
besignal  des  Zeilendecoders  (9)  an  einem  Ein- 
gabeanschluB  und  das  Ausgabesignal  (CEin) 
der  zweiten  Chipfreigabe-Eingabeeinrichtung 
(2)  am  anderen  EingabeanschluB  zugefuhrt 
wird;  sowie  einem  Invertierer  (102),  verbunden 
mit  dem  AusgabeanschluB  des  NAND-Gatters 
(101). 

22.  Halbleiter-Speichereinrichtung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daB  der  interne 
Schaltkreis  des  Halbleiterchips  einen  Wortzei- 
len-Ansteuerschaltkreis  (10)  umfaBt. 

11 



21 EP  0  342  592  B1 22 

23.  Halbleiter-Speichereinrichtung  nach  Anspruch 
22,  dadurch  gekennzeichnet,  daB  er  auBerdem 
ein  NAND-Gatter  (111)  umfaBt,  dem  ein  Ausga- 
besignal  des  Wortzeilen-Ansteuerschalters  (10) 
an  einem  EingabeanschluB  und  das  Ausgabe- 
signal  (CEin)  der  zweiten  Chipfreigabe-Einga- 
beeinrichtung  (2)  am  anderen  EingabeanschluB 
zugefuhrt  wird;  sowie  einen  Invertierer  (112), 
verbunden  mit  dem  AusgabeanschluB  des 
NAND-Gatters  (111). 

Revendicatlons 

1.  Dispositif  de  memoire  a  semi-conducteur  dans 
lequel  le  mode  attente/mode  fonctionnement 
du  circuit  interne  d'une  puce  est  commande 
par  deux  sortes  de  signaux  de  validation  de 
puce  ;  comprenant  :  un  premier  moyen  d'en- 
tree  de  validation  de  puce  (1)  pour  recevoir  un 
premier  signal  de  validation  de  puce  (CE1) 
pour  specifier  la  cadence  de  fonctionnement 
d'une  puce  de  memoire  et  pour  sortir  un  signal 
de  commande  (SA,  SB,  SC)  ; 

et  un  second  moyen  d'entree  de  validation 
de  puce  (2)  alimente  avec  un  second  signal  de 
validation  de  puce  (CE2)  et  avec  ledit  signal  de 
commande  (SA,  SB,  SC)  pour  specifier  de 
maniere  selective  le  mode  atten- 
te/fonctionnement  de  la  puce  de  memoire, 
pour  recevoir  le  second  signal  de  validation  de 
puce  et  pour  sortir  un  signal  interne  de  valida- 
tion  de  puce  (CEin)  pour  mettre  ledit  circuit 
interne  de  la  puce  de  memoire  dans  le  mode 
attente  ; 

caracterise  en  ce  que  ledit  second  moyen 
d'entree  de  validation  de  puce  (2)  verrouille  le 
second  signal  de  validation  de  puce  (CE2) 
lorsque  le  premier  signal  de  validation  de  puce 
(CE1)  devient  actif,  rend  ledit  signal  interne  de 
validation  de  puce  (CEin)  actif/inactif  en  fonc- 
tion  du  fait  que  le  second  signal  de  validation 
de  puce  est  verrouille  ou  non,  et  rend  ledit 
signal  interne  de  validation  de  puce  (CEin) 
inactif  lorsque  ledit  premier  signal  de  validation 
de  puce  (CE1)  devient  inactif. 

2.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  1,  caracterise  en  ce  que  ledit 
premier  moyen  d'entree  de  validation  de  puce 
(1)  comprend  :  un  circuit  d'entree  (31,  32)  pour 
recevoir  le  premier  signal  de  validation  de 
puce  (CE1)  et  pour  sortir  un  premier  signal  de 
commande  (SA)  ;  un  moyen  generateur  d'im- 
pulsions  (33  a  36,  40  a  43)  pour  produire  un 
signal  impulsionnel  avec  une  largeur  d'impul- 
sion  prereglee  en  se  basant  sur  la  sortie  dudit 
circuit  d'entree  (31  ,  32)  ;  et  un  circuit  de  sortie 
(37  a  39)  pour  sortir  des  deuxieme  et  troisieme 

signaux  de  commande  (SB,  SC)  en  se  basant 
sur  les  signaux  de  sortie  dudit  moyen  genera- 
teur  d'impulsions  (33  a  36,  40  a  43). 

5  3.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  2,  caracterise  en  ce  que  ledit 
circuit  d'entree  comprend  un  premier  inverseur 
(31)  pour  recevoir  le  premier  signal  de  valida- 
tion  de  puce  (CE1)  et  un  second  inverseur  (32) 

io  pour  recevoir  la  sortie  dudit  premier  inverseur 
(31)  et  pour  sortir  le  premier  signal  de  com- 
mande  (SA). 

4.  Dispositif  de  memoire  a  semi-conducteur  selon 
is  la  revendication  2,  caracterise  en  ce  que  ledit 

moyen  generateur  d'impulsions  comprend  un 
premier  inverseur  (33)  pour  recevoir  le  signal 
de  sortie  (SA)  dudit  circuit  d'entree  (31  ,  32),  un 
moyen  a  retard  (34  a  36  ;  40  a  42)  pour 

20  recevoir  un  signal  de  sortie  dudit  premier  in- 
verseur  (33)  ;  et  un  moyen  logique  (43)  pour 
obtenir  un  signal  de  sortie  correspondant  au 
produit  logique  negatif  du  signal  de  sortie  dudit 
premier  inverseur  (33)  et  d'un  signal  de  sortie 

25  du  moyen  a  retard  (34  a  36  ;  40  a  42). 

5.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  4,  caracterise  en  ce  que  ledit 
moyen  a  retard  comprend  :  une  pluralite  d'in- 

30  verseurs  connectes  en  cascade  (34  a  36)  ;  et 
des  condensateurs  (40  a  42)  connectes  res- 
pectivement  entre  les  bornes  de  sortie  desdits 
inverseurs  et  une  source  d'alimentation  en  ten- 
sion  (Vss  ou  VDD). 

35 
6.  Dispositif  de  memoire  a  semi-conducteur  selon 

la  revendication  4,  caracterise  en  ce  que  ledit 
moyen  logique  comprend  une  porte  NON-ET 
(43). 

40 
7.  Dispositif  de  memoire  a  semi-conducteur  selon 

la  revendication  2,  caracterise  en  ce  que  ledit 
circuit  de  sortie  comprend  un  premier  inver- 
seur  (37)  pour  recevoir  la  sortie  dudit  moyen 

45  generateur  d'impulsions  (33  a  36  ;  40  a  43)  et 
pour  sortir  le  second  signal  de  commande 
(SC)  ;  un  deuxieme  inverseur  (38)  pour  rece- 
voir  la  sortie  dudit  premier  inverseur  (37)  et  un 
troisieme  inverseur  (39)  pour  recevoir  un  signal 

50  de  sortie  dudit  deuxieme  inverseur  (38)  et  pour 
sortir  le  troisieme  signal  de  commande  (SB). 

8.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  1,  caracterise  en  ce  que  ledit 

55  second  moyen  d'entree  de  validation  de  puce 
(2)  comprend  un  moyen  amplificateur  differen- 
tiel  (P1  a  P4,  N1  a  N6,  44)  pour  recevoir  le 
second  signal  de  validation  de  puce  (CE2)  et 
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un  potentiel  de  reference  (VREF),  le  fonctionne- 
ment  de  celui-ci  etant  commande  par  le  se- 
cond  signal  de  commande  (FC)  issu  dudit  pre- 
mier  moyen  d'entree  de  validation  de  puce  (1) 
;  un  moyen  de  verrouillage  (N7  a  N10,  49  a  5 
52,  54,  55)  pour  verrouiller  le  signal  de  sortie 
dudit  moyen  amplificateur  differentiel  (P1  a  P4, 
N1  a  N6,  44)  en  fonction  du  troisieme  signal 
de  commande  (SB)  sorti  dudit  premier  moyen 
d'entree  de  validation  de  puce  (1)  ;  et  un  10 
moyen  de  remise  a  I'etat  initial  (N11,  N12) 
pour  remettre  a  I'etat  initial  ledit  moyen  de 
verrouillage  (N7  a  N10,  49  a  52,  54,  55)  en 
fonction  du  premier  signal  de  commande  (SA) 
sorti  dudit  premier  moyen  d'entree  de  valida-  is 
tion  de  puce  (1). 

9.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  8,  caracterise  en  ce  que  ledit 
moyen  amplificateur  differentiel  comprend  un  20 
premier  transistor  MOS  (a  semi-conducteur 
isole  par  oxyde  metallique)  (P1)  d'un  premier 
type  de  conductivite  dont  le  trajet  de  courant 
est  connecte  a  une  extremite  a  une  premiere 
source  d'alimentation  en  tension  (VDD)  et  dont  25 
la  grille  est  connectee  a  une  seconde  source 
d'alimentation  en  tension  (Vss)  ;  un  second 
transistor  MOS  (N1)  d'un  second  type  de 
conductivite  dont  le  trajet  de  courant  est 
connecte  a  une  extremite  a  I'autre  extremite  30 
du  trajet  de  courant  dudit  premier  transistor 
MOS  (P1)  et  dont  la  grille  est  alimentee  avec 
le  second  signal  de  commande  (SC)  sorti  dudit 
premier  moyen  d'entree  de  validation  de  puce 
(1)  ;  un  troisieme  transistor  MOS  (N2)  du  se-  35 
cond  type  de  conductivite  dont  le  trajet  de 
courant  est  connecte  entre  I'autre  extremite  du 
trajet  de  courant  dudit  deuxieme  transistor 
MOS  (N1)  et  ladite  seconde  source  d'alimenta- 
tion  en  tension  (Vss)  et  dont  la  grille  est  ali-  40 
mentee  avec  le  second  signal  de  validation  de 
puce  (CE2)  ;  un  quatrieme  transistor  MOS  (P2) 
du  premier  type  de  conductivite  dont  le  trajet 
de  courant  est  connecte  a  une  extremite  a 
ladite  premiere  source  d'alimentation  en  ten-  45 
sion  (VDD)  et  dont  la  grille  est  connectee  a 
ladite  seconde  source  d'alimentation  en  ten- 
sion  (Vss)  ;  un  cinquieme  transistor  MOS  (N3) 
du  second  type  de  conductivite  dont  le  trajet 
de  courant  est  connecte  a  une  extremite  a  so 
I'autre  extremite  du  trajet  de  courant  dudit  qua- 
trieme  transistor  MOS  (P2)  et  dont  la  grille  est 
alimentee  avec  le  second  signal  de  commande 
(SC)  sorti  dudit  premier  moyen  d'entree  de 
validation  de  puce  (1)  ;  un  sixieme  transistor  55 
MOS  (N4)  du  second  type  de  conductivite  dont 
le  trajet  de  courant  est  connecte  entre  I'autre 
extremite  du  trajet  de  courant  dudit  cinquieme 

transistor  MOS  (N3)  et  la  seconde  source  d'ali- 
mentation  en  tension  (Vss)  et  dont  la  grille  est 
alimentee  avec  la  tension  de  reference  (VREF)  ; 
un  septieme  transistor  MOS  (P3)  du  premier 
type  de  conductivite  dont  le  trajet  de  courant 
est  connecte  a  une  extremite  a  ladite  premiere 
source  d'alimentation  en  tension  (VDD)  et  a 
I'autre  extremite  a  un  noeud  de  connexion 
entre  lesdits  premier  et  second  transistors 
MOS  (P1  et  N1)  et  dont  la  grille  est  connectee 
a  un  noeud  de  connexion  entre  lesdits  quatrie- 
me  et  cinquieme  transistors  MOS  (P2  et  N3)  ; 
un  huitieme  transistor  MOS  (N5)  du  second 
type  de  conductivite  dont  le  trajet  de  courant 
est  connecte  a  une  extremite  au  noeud  de 
connexion  entre  lesdits  premier  et  deuxieme 
transistors  MOS  (P1  et  N1)  et  dont  la  grille  est 
connectee  au  noeud  de  connexion  entre  lesdits 
quatrieme  et  cinquieme  transistors  MOS  (P2  et 
N3)  ;  un  neuvieme  transistor  MOS  (P4)  du 
premier  type  de  conductivite  dont  le  trajet  de 
courant  est  connecte  a  une  extremite  a  ladite 
premiere  source  d'alimentation  en  tension 
(VDD)  et  connecte  a  I'autre  extremite  au  noeud 
de  connexion  entre  lesdits  quatrieme  et  cin- 
quieme  transistors  MOS  (P2  et  N3)  et  dont  la 
grille  est  connectee  au  noeud  de  connexion 
entre  lesdits  premier  et  deuxieme  transistors 
MOS  (P1  et  N1)  ;  un  dixieme  transistor  MOS 
(N6)  du  second  type  de  conductivite  dont  le 
trajet  de  courant  est  connecte  a  une  extremite 
au  noeud  de  connexion  entre  lesdits  quatrieme 
et  cinquieme  transistors  MOS  (P2  et  N3)  et 
dont  la  grille  est  connectee  au  noeud  de 
connexion  entre  lesdits  premier  et  second  tran- 
sistors  MOS  (P1  et  N1)  ;  et  un  inverseur  (44) 
dont  la  borne  d'entree  est  alimentee  avec  le 
troisieme  signal  de  commande  (SB)  sorti  dudit 
premier  moyen  d'entree  de  validation  de  puce 
(1)  et  dont  la  borne  de  sortie  est  connectee 
aux  autres  extremites  des  trajets  de  courant 
desdits  huitieme  et  dixieme  transistors  MOS 
(N5  et  N6). 

10.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  8,  caracterise  en  ce  que  ledit 
moyen  de  verrouillage  comprend  un  premier 
transistor  MOS  (N7)  ayant  un  trajet  de  courant 
dont  une  extremite  est  alimentee  avec  un  pre- 
mier  signal  de  sortie  (SE)  dudit  moyen  amplifi- 
cateur  differentiel  (P1  a  P4,  N1  a  N6,  44)  et 
dont  la  grille  est  alimentee  avec  le  deuxieme 
signal  de  commande  (SC)  sorti  dudit  premier 
moyen  d'entree  de  validation  de  puce  (1)  ;  un 
premier  circuit  verrou  (54)  dont  une  borne 
d'entree  est  connectee  a  I'autre  extremite  du 
trajet  de  courant  dudit  premier  transistor  MOS 
(N7)  ;  un  premier  inverseur  (49)  dont  une  bor- 
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ne  d'entree  est  connectee  a  la  borne  de  sortie 
dudit  premier  circuit  verrou  (54)  ;  un  deuxieme 
inverseur  (50)  dont  une  borne  d'entree  est 
connectee  a  la  borne  de  sortie  dudit  premier 
inverseur  (49)  ;  un  second  transistor  MOS  (N8)  5 
ayant  un  trajet  de  courant  dont  une  extremite 
est  alimentee  avec  un  second  signal  de  sortie 
(SD)  dudit  moyen  amplificateur  differentiel  (P1 
a  P4,  N1  a  N6,  44)  et  dont  la  grille  est  alimen- 
tee  avec  le  deuxieme  signal  de  commande  10 
(SC)  sorti  dudit  premier  moyen  d'entree  de 
validation  de  puce  (1)  ;  un  second  circuit  ver- 
rou  (55)  dont  une  borne  d'entree  est  connectee 
a  I'autre  extremite  du  trajet  de  courant  dudit 
deuxieme  transistor  MOS  (N8)  ;  un  troisieme  is 
inverseur  (51)  dont  une  borne  d'entree  est 
connectee  a  la  borne  de  sortie  dudit  second 
circuit  verrou  (55)  ;  un  quatrieme  inverseur  (52) 
dont  une  borne  d'entree  est  connectee  a  la 
borne  de  sortie  dudit  troisieme  inverseur  (51)  20 
et  dont  une  borne  de  sortie  delivre  le  signal 
interne  de  validation  de  puce  (CEin)  ;  un  troi- 
sieme  transistor  MOS  (N9)  ayant  un  trajet  de 
courant  dont  une  extremite  est  alimentee  avec 
la  sortie  verrouillee  dudit  premier  circuit  verrou  25 
(54)  et  dont  I'autre  extremite  est  connectee  a 
ladite  seconde  source  d'alimentation  en  ten- 
sion  (Vss)  et  dont  la  grille  est  alimentee  avec 
un  signal  de  sortie  dudit  second  circuit  verrou 
(55)  et  un  quatrieme  transistor  MOS  (N10)  30 
ayant  un  trajet  de  courant  dont  une  extremite 
est  alimentee  avec  une  sortie  verrouillee  dudit 
second  circuit  verrou  (55)  et  dont  I'autre  extre- 
mite  est  connectee  a  ladite  seconde  source 
d'alimentation  en  tension  (Vss)  et  dont  la  grille  35 
est  alimentee  avec  le  signal  de  sortie  dudit 
premier  circuit  verrou  (54). 

11.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  10,  caracterise  en  ce  que  cha-  40 
cun  desdits  premier  et  second  circuits  verrous 
comprend  :  un  premier  inverseur  (45  ou  47) 
ayant  des  bornes  d'entree  et  de  sortie  ;  et  un 
second  inverseur  (46  ou  48)  dont  une  borne 
d'entree  est  connectee  a  la  borne  de  sortie  45 
dudit  premier  inverseur  (45  ou  47)  et  dont  une 
borne  de  sortie  est  connectee  a  la  borne  d'en- 
tree  dudit  premier  inverseur  (45  ou  47). 

12.  Dispositif  de  memoire  a  semi-conducteur  selon  so 
la  revendication  1  1  ,  caracterise  en  ce  que  ledit 
moyen  de  remise  a  I'etat  initial  comprend  un 
premier  transistor  MOS  (N11)  ayant  un  trajet 
de  courant  dont  une  extremite  est  alimentee 
avec  une  sortie  verrouillee  dudit  premier  circuit  55 
verrou  (54)  et  dont  I'autre  extremite  est 
connectee  a  ladite  seconde  source  d'alimenta- 
tion  en  tension  (Vss)  et  dont  la  grille  est  ali- 

mentee  avec  le  premier  signal  de  commande 
(SA)  sorti  dudit  premier  moyen  d'entree  de 
validation  de  puce  (1)  et  un  second  transistor 
MOS  (N12)  ayant  un  trajet  de  courant  dont  une 
extremite  est  alimentee  avec  une  sortie  ver- 
rouillee  dudit  second  circuit  verrou  (55)  et  dont 
I'autre  extremite  est  connectee  a  ladite  secon- 
de  source  d'alimentation  en  tension  (Vss)  et 
dont  la  grille  est  alimentee  avec  le  premier 
signal  de  commande  (SA)  sorti  dudit  premier 
moyen  d'entree  de  validation  de  puce  (1). 

13.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  1,  caracterise  en  ce  que  le 
circuit  interne  de  ladite  puce  de  memoire  com- 
prend  un  decodeur  partiel  (8). 

14.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  13,  caracterise  en  ce  que  ledit 
decodeur  partiel  (8)  comprend  une  pluralite  de 
portes  NON-ET  (21  a  24)  alimentees  avec  des 
signaux  d'adresse  (An,  An  +  1  ,  An,  An  +  1)  et  le 
signal  de  sortie  dudit  second  moyen  d'entree 
de  validation  de  puce  (2)  ;  et  une  pluralite 
d'inverseurs  (25  a  28)  ayant  des  bornes  d'en- 
tree  connectees,  respectivement,  aux  bornes 
des  sorties  desdites  portes  NON-ET  (21  a  24). 

15.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  13,  caracterise  en  ce  qu'il 
comprend  en  outre  une  pluralite  de  portes 
NON-ET  (91  a  94)  chacune  alimentee  avec  un 
signal  de  sortie  dudit  decodeur  partiel  (8)  au 
droit  d'une  borne  d'entree  et  avec  le  signal  de 
sortie  (CEin)  dudit  second  moyen  d'entree  de 
validation  de  puce  (2)  au  droit  de  I'autre  borne 
d'entree  ;  et  une  pluralite  d'inverseurs  (95  a 
98)  chacun  connecte  a  une  borne  de  sortie 
desdites  portes  NON-ET  (91  a  94). 

16.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  1,  caracterise  en  ce  que  le 
circuit  interne  de  ladite  puce  de  memoire  com- 
prend  un  circuit  de  commande  de  memoire 
tampon  d'adresse  (6). 

17.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  16,  caracterise  en  ce  qu'il 
comprend  en  outre  une  porte  NON-ET  (61) 
alimentee  avec  un  signal  de  sortie  dudit  circuit 
de  commande  de  memoire  tampon  d'adresse 
(6)  au  droit  d'une  borne  d'entree  et  avec  le 
signal  de  sortie  (CEin)  dudit  second  moyen 
d'entree  de  validation  de  puce  (2)  au  droit  de 
I'autre  borne  d'entree  ;  et  un  inverseur  (62) 
connecte  a  une  borne  de  sortie  de  ladite  porte 
NON-ET  (61). 

14 
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18.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  1,  caracterise  en  ce  que  le 
circuit  interne  de  ladite  puce  de  memoire  com- 
prend  une  memoire  tampon  d'adresse  (7). 

5 
19.  Dispositif  de  memoire  a  semi-conducteur  selon 

la  revendication  18,  caracterise  en  ce  qu'il 
comprend  en  outre  une  pluralite  de  portes 
NON-ET  (71,  72)  chacune  alimentee  avec  un 
signal  de  sortie  de  ladite  memoire  tampon  10 
d'adresse  (7)  au  droit  d'une  borne  d'entree  et 
avec  le  signal  de  sortie  (CEin)  dudit  second 
moyen  d'entree  de  validation  de  puce  (2)  au 
droit  de  I'autre  borne  d'entree  ;  et  une  pluralite 
d'inverseurs  (73,  74)  chacun  connecte  a  une  is 
borne  de  sortie  desdites  portes  NON-ET  (71, 
72). 

20.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  1,  caracterise  en  ce  que  le  20 
circuit  interne  de  ladite  puce  de  memoire  com- 
prend  un  decodeur  de  rangee  (9). 

21.  Dispositif  de  memoire  a  semi-conducteur  selon 
la  revendication  20,  caracterise  en  ce  qu'il  25 
comprend  en  outre  une  porte  NON-ET  (101) 
alimentee  avec  un  signal  de  sortie  dudit  deco- 
deur  de  rangee  (9)  au  droit  d'une  borne  d'en- 
tree  et  avec  le  signal  de  sortie  (CEin)  dudit 
second  moyen  d'entree  de  validation  de  puce  30 
(2)  au  droit  de  I'autre  borne  d'entree  ;  et  un 
inverseur  (102)  connecte  a  une  borne  de  sortie 
de  ladite  porte  NON-ET  (101). 

22.  Dispositif  de  memoire  a  semi-conducteur  selon  35 
la  revendication  1,  caracterise  en  ce  que  le 
circuit  interne  de  ladite  puce  de  memoire  com- 
prend  un  circuit  d'attaque  de  ligne  de  mot 
(10). 

40 
23.  Dispositif  de  memoire  a  semi-conducteur  selon 

la  revendication  22,  caracterise  en  ce  qu'il 
comprend  en  outre  une  porte  NON-ET  (111) 
alimentee  avec  un  signal  de  sortie  dudit  circuit 
d'attaque  de  ligne  de  mot  (10)  au  droit  d'une  45 
borne  d'entree  et  avec  le  signal  de  sortie 
(CEin)  dudit  second  moyen  d'entree  de  valida- 
tion  de  puce  (2)  au  droit  de  I'autre  borne 
d'entree  ;  et  un  inverseur  (112)  connecte  a  une 
borne  de  sortie  de  ladite  porte  NON-ET  (111).  so 

15 
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